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Hands-on Entrepreneurial Engineering Management Course and Its Experiential Learning Abstract
Entrepreneurial Engineers are educated for the forthcoming economy and market, where entrepreneurs with technical skills have tremendous opportunities and career options. This new course was developed in Spring 2015 and offered in Summer 2015, delivering skills sets in engineering, marketing management, economics and globalization for the 21 century's state-ofthe art Renaissance Engineers and Managers as a faculty-led program in Turkey.
The authors strongly believe in experiential learning. Traveling, experiencing, and exploring other cultures helps students grow personally and professionally. It is one of the most in-depth learning experiences to immerse oneself in a new culture and customs in a whole new country. Students had the opportunity to learn by solving real-world industrial problems in a practical business model setting. They grasped how to bring products and services to market, and how to start their own company to market and sell product ideas. They understood how to be an entrepreneur in a small company, or how to lead successful entrepreneurial projects in a large company. They have learned subjects such as engineering economy, quality control, supplychain management, ergonomics, marketing, and operations control from course professors, young entrepreneurs, and industry visits.
The course has been offered by one business management faculty and one manufacturing engineering technology faculty. There were five engineering and seven MBA students. The course had a number of teaching-with-technology tools, including Turnitin, Desire2Learn, and Podcasts. The evaluation component was the university approved IDEA evaluation. This paper will report the development, implementation, and evaluation components of this course and its best practices.
Background
Tennessee Technological University (TTU) has a number of new initiatives in order to increase the competence of its students in innovation and entrepreneurship. Students gain such kind of skill sets during their educational period at TTU. Some of them are summarized below. The Innovation and Entrepreneurship (I&E) Certificate is an interdisciplinary program of study designed to provide students with the tools necessary to incorporate entrepreneurship and innovation in every field of study. The focus of the program is to provide each student with the opportunity to develop entrepreneurship and innovation skills through problem solving, creativity, and teamwork while they practice strategies for meeting needs within the increasingly competitive global marketplace. The certificate provides a combination of explicit training in entrepreneurship and innovation, validated expertise in subject areas, and experiential learning through practical application. Students who obtain this certificate will possess knowledge of language, process and strategies for innovation, and hands-on experience of taking part in entrepreneurial activities.
The iMakerSpace [2] is a newly structured production environment created at the second floor of the university library. It is a partnership between the College of Engineering and College of Business with the goal of creating an interactive space for students and faculty to use collaboratively while working on innovation and entrepreneurship projects. The iMakerSpace has all the equipment needed for small scale prototyping and fabrications. It also includes a meeting space that is available to all TTU students and faculty and that is outfitted with modular accessories such as white boards, desks, chairs, presentation equipment, and technologies such as 3D printers.
The Pathways to Innovation Program (PIP) [3] , created and run by Epicenter, is designed to help institutions transform the experience of their undergraduate engineering students and fully incorporate innovation and entrepreneurship into a range of courses as well as strengthen co-and extra-curricular offerings. Participating schools assemble a team of faculty and academic leaders to assess their institution's current offerings, design a unique strategy for change, and lead their peers in a two-year transformation process. TTU PIP team, a combination of the faculty and senior administration of the College of Engineering and College of Business, provides oversight and advice to the activities in the iMakerSpace. PIP initiative also provides students who are trained University Innovation Fellows. The Fellows lead student based innovation and entrepreneurship initiatives across campus.
Development and Implementation
The plan for the new course was to give students the opportunity to solve real-world industrial problems in a practical business model setting. The objective was to let students learn how to bring real products and services to market, and how to improve business strategies and the products of that company. The strategy was to seed some practical models and proven cases so that they learn how to be an entrepreneur in a small company, or how to lead successful entrepreneurial projects in a larger company. The concepts covered by the instructors, young entrepreneurs, and guest lecturers were on economy, quality, supply-chain management, advanced manufacturing, marketing, and operations control. Course assessment and evaluation has been managed via Turnitin system. Students and student teams submitted their course assessment materials and projects through Turnitin, which helped instructors to evalaute their skills in English, grammar, plagirism, professionalism and ethics. Figure 2 shows a picture from the Course Turnitin Site. 
Reflections on Experiential learning
Living in a different culture/country is a whole new level of experiential learning. Living in a new country engages students intellectually, socially, and physically all the time. Living in a new country encourages interaction with fellow students, with the world at large, and with oneself by building and nurturing relationships. Living in a new setting comes with its own challenges. Students must adjust to food, temperatures, sleep conditions, and physical facilities like showers and restrooms. Travelling to new places and meeting new people is an invigorating, rewarding, and intellectually stimulating process. It is important to adapt in some ways to the host country's expectations and customs. It is important to learn to respect other cultures and traditions in spite of the similarities and differences that may exist. For a rewarding travel experience, it is also important to observe, to listen, and to avoid judging.
Several theories on phases of cultural adjustment explain different stages in the adjustment process. According to Gregory Trivonovitch, four stages of cultural adjustment are Honeymoon, Hostility, Integration/Acceptance, and Home. According to Trivonovitch, "these four stages are cyclic in nature, not linear, and a person will encounter periods of adjustment continuously as he or she moves from one situation to another." Benefits of this course experience involved not only traveling to a new country but also traveling with people from different backgrounds, cultures, and interests. Out of the 14 people on the trip, at least seven nations were represented. One student was born in Kuwait, raised in Canada, and lives in the US. One was from Cameroon, one was from Vietnam, one from Nepal, and one from India, Two brothers had Ugandan background, and one of the professors was from Turkey. Learning about so many cultures and people was a bonus for this unique, enriching experience. At least one participant "would not trade it for anything."
Course Evaluation
To evaluate the success of the course, IDEA (Individual Development and Educational Assessment) tool has been used for the engineering students [4] . The instructor selects teaching goals and controls for extraneous variables (e.g., motivation and class size 
Conclusions
The Entrepreneurial Engineering Management course was another collaboration between the College of Engineering and the College of Business faculty and students. In the past, various honor courses and service learning courses were jointly offered to engineering and business students. This time, the motivation was to inject the I&E concepts to course students. Although it was offered the first time the feedback received from participants indicated that the concept was successfully delivered to students and that the overall result was a huge success. Innovation is a bi-product of creative thinking and it is a field of limitless possibilities. Creative thinking or thinking outside the box is essential for engineers and business people. Kayseri, Turkey is known for its entrepreneurship and businesses. The culture encourages innovation and entrepreneurship and nurtures them with support. Students in the class had the privilege of meeting many Kayseri entrepreneurs and dining with them, interacting and learning how they started, what inspired them, and what their goals are. The top qualities that stood out to students were passion, hard work, and a willingness to explore opportunities to expand their business. Entrepreneurship seems natural in Kayseri: it has become the cultural norm and expectation. Overall, this implementation was an inspiring faculty-led-program, and students definitely learned a lot about entrepreneurship.
